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Abstract: This publication relates to a method of build plate probing for an FDM printer. The XY
position of each probing point is randomized in order to reduce damage to the build plate and
maintain accuracy over the build plate’s lifetime.
During build surface compensation (BSC) procedure in some 3D printing devices, such as the
Ultimaker S5 printing devices, the heated nozzle of the print core touches the build plate.
The nozzle is heated to account for thermal expansion during the compensation process. The
temperature of the nozzle is related to the extrusion temperature of material to be printed.
Figure 1 shows the current situation wherein the hot nozzle probes at a predefined XY grid of points
with respect to the home position X0,Y0.

Depending on the combination of extrusion temperature and build plate material, for example PEI
Coated Flex Plate, probing with the hot nozzle at the same points may damage the surface of the
build plate and thus limits its lifetime.
The proposed solution to this problem is to randomize the position of these points on the build plate
where the hot nozzle probes, such that the hot nozzle does not probe in the same position often,
thus extending the lifetime of the build plate.
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The basic premise of this idea is the same position on the build plate shall not be repeatedly probed
with a hot nozzle. This requires a method to effectively “randomise” the position of probing, in
between print jobs.
One method could be as shown in Figure 2. At the start of each probing procedure (i.e. build plate
levelling at the start of a print job) a “random” X and Y offset, between 0 and 10 mm, is introduced
after homing. The hot nozzle now probes in a small area, rather than single point. As an example, if
the “random”offset has a resolution of 0.1 mm, the probing can occur in 100 X positions and 100 Y
positions leading to 10000 different positions rather than 1 in the current method. The XY grids
positions remain the same with respect to eachother, only the offset with respect to the home
position is changed.

The method of introducing a random offset after homing could be used for all build plate probing
actions which are used to determine Z-positions only. The solution increases printer reliability by
reducing degradation of the build plate surface due to build plate probing with hot nozzles, thus
reducing likelihood of poor bed adhesion.
It is noted that instead of a random offset added to the X0,Y0 position, a non-random ever changing
offset using an array of homing locations could be used.
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